STATOR OF INDUCTION MOTOR 



BACKGROUND OF THE INVENTION 

5 1 . Field of the Invention 

The present invention relates to an induction motor, and more particularly, 
to a stator of an induction motor capable of facilitating an assembly by simplifying 
a structure and capable of enhancing a counter electromotive force. 

10 

2. Description of the Conventional Art 

Generally, an induction motor for converting electric energy into kinetic 
energy is used as a power source of each device and has various kinds. 

15 Figure 1 is a frontal section view showing one example of the induction 

motor, and Figure 2 is a lateral section view showing of the induction motor. As 
shown, the induction motor is provided with a winding coil 210 therein and 
comprises: a stator 200 fixedly coupled to inside of a casing 100 of a 
predetermined shape; an induction rotor 300 rotatably inserted into the stator 200; 

20 a shaft 400 forcibly pressed into the induction rotor 300; and a magnet rotor 500 
formed as a cylindrical shape and rotatably inserted between the stator and the 
induction rotor 300. 

The induction rotor 300 comprises a cylindrical body 310 having a certain 
length, a plurality of conductor bars 320 coupled at an edge of the cylindrical body 

25 310, end rings 330 coupled at both side surfaces of the cylindrical body 310 for 
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connecting both ends of the conductor bars 320, and a shaft hole 340 formed at 
the center of the cylindrical body 310 for forcibly pressing the shaft 400. 

The shaft 400 is supported at the casing 100 by a bearing 410, the 
magnet rotor 500 is supported at a magnet holder 510 formed as a cup shape, 

5 and the magnet holder 510 is supported at the shaft 400 by a bearing 520. 
Operation of the induction motor will be explained as follows. 
When an alternating current is supplied to the induction motor, an 
induction rotating magnet field is generated at the stator 200 on which a coil is 
wound, and by the induction rotating magnet field, the magnet rotor 500 is rotated. 

10 According to this, an induction rotating magnet field having an intensive magnet 
field is generated by the magnet rotor 500, and thereby the induction rotor 300 is 
rotated. As the induction rotor 300 is rotated, the shaft 400 coupled thereto is 
rotated thus to transmit a rotational force. 

The induction motor is mainly applied to home electronics such as an air 

15 conditioner, a refrigerator, an electric fan, and etc. The home electronics has to 
have not only a low manufacturing cost in an aspect of price competitiveness and 
energy saving but also a low power consumption. To this end, a manufacturing 
cost of a motor which serves as a power source of the home electronics has to be 
lowered and efficiency thereof has to be maximized. 

20 A component which greatly influences on the manufacturing cost and 

efficiency is the stator, and a structure of the stator will be explained in more detail. 

Figure 3 is a lateral section view of a stator constituting the induction 
motor. As shown, the stator of the induction motor comprises a stator body 220, 
and a winding coil 210 wound on the stator body 220. The stator body 220 

25 includes a body portion 221 having a certain outer diameter and a length, a rotor 
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inserting hole 222 formed in the body portion 221 for inserting the induction rotor 
300, and a plurality of slots 223 formed at the body portion 221 with a certain 
interval and connected to the rotor inserting hole 222. One side of the slots 223 is 
formed as an opened shape connected to the rotor inserting hole 222, and a coil 
5 span P1, an interval between the slots 223 is constant. A protruding part between 
the slots 223 forms teeth 224, and stepping protrusions 225 are respectively 
extended at both sides of end portions of the teeth 224. End widths of the teeth 
224 including the stepping protrusions 225 are the same. 

The winding coil 210 is divided into two. The one is an auxiliary winding 
10 coil 211 used at the time of an initial starting of the magnet rotor 500, and the other 

r 

is a main winding coil 212 used at the time of outputting of the magnet rotor 500 
and the induction rotor 300 after the starting. 

The main winding coil 212 divides the slots 223 according to a condition, 
and is inserted between the slots 223 with intervals corresponding to the number 

15 of the divided slots thus to be wound on the teeth 224. Also, the auxiliary winding 
coil 211 is inserted between the slots 223 with intervals corresponding to the 
number of the divided slots thus to be wound on the teeth 224. The main winding 
coil 212 is positioned outside the slots 223, and the auxiliary winding coil 211 is 
positioned inside the slots 223. 

20 However, said structure is suitable for an induction motor which is not 

provided with the magnet rotor 500 and is inefficient for an induction motor 
provided with the magnet rotor 500. That is, said structure is efficient for an 
induction motor which is not provided with the magnet rotor 500 since the auxiliary 
winding coil 211 is used at the time of starting the induction rotor 300 and the main 

25 winding coil 212 is used at the time of a normal driving of the induction rotor 300 
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thus to have a greater output by the main winding coil 212. However, in the 
induction motor provided with the magnet rotor 500, the auxiliary winding coil 211 
and the main winding coil 212 are used to initially start the magnet rotor 500 and 
to generated an output, so that said structure is inefficient. Also, coil ends of the 
5 main winding coil 212 and the auxiliary winding coil 211 are long and an winding 
working is complicated thus to have a high manufacturing cost. 

SUMMARY OF THE INVENTION 

io Therefore, an object of the present invention is to provide to a stator of an 

induction motor capable of facilitating an assembly by simplifying a structure and 
capable of enhancing a counter electromotive force. 

To achieve these and other advantages and in accordance with the 
purpose of the present invention, as embodied and broadly described herein, 

15 there is provided a stator of an induction motor, the induction motor comprising a 
stator provided with a main winding coil and an auxiliary winding coil at a plurality 
of slots formed at a body of the stator; an induction rotor rotatably inserted into the 
stator; and a magnet rotor rotatably inserted between the stator and the induction 
rotor, wherein coil spans, intervals between the slots, are different each other. 

20 The foregoing and other objects, features, aspects and advantages of the 

present invention will become more apparent from the following detailed 
description of the present invention when taken in conjunction with the 
accompanying drawings. 

25 BRIEF DESCRIPTION OF THE DRAWINGS 
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The accompanying drawings, which are included to provide a further 
understanding of the invention and are incorporated in and constitute a part of this 
specification, illustrate embodiments of the invention and together with the 
5 description serve to explain the principles of the invention. 
In the drawings: 

Figure 1 is a frontal section view showing one example of the induction 

motor; 

Figure 2 is a lateral section view showing of the induction motor; 
10 Figure 3 is a lateral section view of a stator constituting the induction 

motor; 

Figure 4 is a frontal section view of an induction motor provided with one 
embodiment of a stator according to the present invention; 

Figure 5 is a lateral view of the induction motor; 
is Figure 6 is a lateral view showing the stator of the induction motor 

according to the present invention; 

Figure 7 is a waveform of a back-emf of the conventional induction motor 
stator having a uniform coil span; 

Figure 8 is a waveform of a back-emf of a case that a ratio of coil spans is 
20 1 .5: 1 in the induction motor stator according to the present invention; and 

Figure 9 is a waveform of the back-emf of a case that a ratio of the coil 
spans is 2.75: 1 in the induction motor stator according to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

25 
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Reference will now be made in detail to the preferred embodiments of the 
present invention, examples of which are illustrated in the accompanying drawings. 

Hereinafter, a stator of an induction motor according to the present 
invention will be explained in more detail. 
5 Figure 4 is a frontal section view of an induction motor provided with one 

embodiment of the induction motor stator according to the present invention, and 
Figure 5 is a right lateral view of the induction motor. The same reference 
numerals will be given to the same parts as the conventional art. 

As shown, the induction motor comprises a stator 600 provided with a 
10 main winding coil and an auxiliary winding coil at a plurality of slots 611 formed at 
a stator body 610, an induction rotor 300 rotatably inserted into the stator 600, and 
a magnet rotor 500 rotatably inserted between the stator 600 and the induction 
rotor 300. 

The induction rotor 300 comprises a cylindrical body 310 having a certain 
15 length, a plurality of conductor bars 320 coupled at an edge of the cylindrical body 
310, end rings 330 coupled at both side surfaces of the cylindrical body 310 for 
connecting both ends of the conductor bars 320, and a shaft hole 340 formed at 
the center of the cylindrical body 310 for forcibly pressing the shaft 400. 

The shaft 400 is supported at the casing 100 by a bearing 410, the 
20 magnet rotor 500 is supported at a magnet holder 510 formed as a cup shape, 
and the magnet holder 510 is supported at the shaft 400 by a bearing 520. 

As shown in Figure 6, the induction motor stator 600 of the present 
invention includes a stator body 610 and a main winding coil 620/ an auxiliary 
winding coil 630 wound on the stator body 610. The auxiliary winding coil 630 is 
25 used to start the magnet rotor 500 and the main winding coil 620 is used to 
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normally drive the magnet rotor 500 after the starting. 

The stator body 610 includes a body portion 612 having a certain outer 
diameter and a length, a rotor inserting hole 613 formed in the body portion 612 
for inserting the induction rotor 300, and a plurality of slots 611 formed at the body 
5 portion 612 and connected to the rotor inserting hole 613. Herein, coil spans P2 
and P3, the interval between the slots 611 are formed to be different to each other. 

The slots 611 are formed in a state that two adjacent coil spans P2 and P3 
are differently formed each other. 

Two adjacent coil spans P2 and P3 in one direction are called as a pair of 
10 coil spans C, and the pair of coil spans C are formed as the same shape and the 
same size. Said two coil spans P2 and P3 constituting the pair of coil spans C 
have different sizes each other, a total pitch P4 of each pair of coil spans C is the 
same. 

A ratio between said two coil spans P2 and P3 constituting the pair of coil 
is spans C can be variously implemented, but is preferably 1.5:1 or 2.75:1. 

In the meantime, teeth 614 are formed between the slots 611 formed at 
the stator body 610 and end widths of the teeth 614 are differently formed. 

The teeth 614 is composed of a winding portion 614a having a certain 
width and a length, and an end portion 614b respectively extending from both end 
20 sides with a certain width and length. An outer circumferential surface of the teeth 
nearly forms an inner circumferential surface of the rotor inserting hole 614. 

End widths of two adjacent teeth 614 in one direction, that is, lengths L1 
and L2 of the end portions are different each other, and said two different teeth 
614 are called as a pair of teeth. Pairs of teeth adjacent to the pair of teeth have 
25 the same shape and the same size. 
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The slots 611 have the same size and shape, and widths and lengths of 
the teeth 614 formed between the slots 611 are the same. 

A ratio between two teeth end widths L1 and L2 constituting the pair of 
teeth can be variously implemented, but is preferably 1.5:1 or 2.75:1. 
5 The main winding coil 620 is respectively wound on the teeth 614 

positioned at the coil span P2 which is relatively greater, and the auxiliary winding 
coil 630 is wound on the teeth 614 positioned at the coil span P3 which is 
relatively less. The length L1 of the end portion of the teeth 614 positioned at the 
coil span P2 is relatively longer, and the length L2 of the end portion of the teeth 
10 614 positioned at the coil span P3 is relatively shorter. 

The main winding coil 620 and the auxiliary winding coil 630 are 
alternately positioned each other, and thereby the coil ends of the main winding 
coil 620 and the auxiliary winding coil 630 have lengths shorter than those of the 
conventional art. 

15 The stator body 610 can be formed accordingly as a plurality of silicon 

steel plates are laminated. 

Hereinafter, operational effects of the induction motor stator will be 
explained as follows. 

First, when an alternating current, a commonly used power source, is 

20 supplied to the induction motor, an induction rotating magnetic field is generated at 
the stator 600 on which the main winding coil 620 and the auxiliary winding coil 
630 are wound by a current applied to the main winding coil 620 and the auxiliary 
winding coil 630. By the induction rotating magnetic field, the magnet rotor 500 is 
rotated. According to this, an induction rotating magnetic field having a strong 

25 magnetic flux is generated by the magnet rotor 500, and thereby the induction 
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rotor 300 is rotated. According to this, the shaft 400 coupled to the induction rotor 
300 is rotated thus to transmit a rotational force. In this process, the auxiliary 
winding coil 630 on which a current flows starts the magnet rotor 500 initially, and 
the main winding coil 620 on which a current flows generates an output of the 

5 induction rotor 300 and the magnet rotor 500. 

In the induction motor stator 600, the coil span P2 where the main winding 
coil 620 is positioned is different from the coil span P3 where the auxiliary winding 
coil 630 is positioned, that is, the end width L1 of the teeth 614 on which the main 
winding coil 620 is wound is relatively greater than the end width L2 of the teeth on 

10 which the auxiliary winding coil 630 is wound, thereby increasing counter 
electromotive force. More specifically, in the conventional art, the end widths of the 
teeth 224 which nearly form an inner circumferential surface of the rotor inserting 
hole 222 of the stator for inserting the induction rotor 300 and the magnet rotor 
500 are constant, so that a counter electromotive force induced to the main 

15 winding coil 212 is relatively less. However, in the present invention, the end 
widths L1 and L2 of the teeth 614 which nearly form an inner circumferential 
surface of the rotor inserting hole 613 of the stator are different from each other, 
that is, the end width L1 of the teeth 614 on which the main winding coil 620 is 
wound is relatively greater than the end width L2 of the teeth 614 on which the 

20 auxiliary winding coil 630 is wound, so that the counter electromotive force 
induced to the main winding coil 620 is relatively greater. 

Figure 7 is a waveform of a back-emf of the conventional induction motor 
stator having a uniform coil span, Figure 8 is a waveform of a back-emf of a case 
that a ratio of coil spans is 1.5: 1 in the induction motor stator according to the 

25 present invention, and Figure 9 is a waveform of the back-emf of a case that a 
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ratio of the coil spans is 2.75: 1 in the induction motor stator according to the 
present invention. 

As shown, when the coil spans are uniform, voltage widths generated at 
the main winding coil and the auxiliary winding coil are constant. However, when 

5 the coil spans are different each other, a voltage width generated at the main 
winding coil is relatively greater than a voltage width generated at the auxiliary 
winding coil thus to have an increased output. 

Also, in the induction motor stator 600 according to the present invention, 
the coil spans P2 and P3, distances between the slots 611, are different each 

10 other, the main winding coil 620 is respectively wound on the teeth 614 positioned 
at the coil span which is relatively greater, and the auxiliary winding coil 630 is 
respectively wound on the teeth 614 positioned at the coil span which is relatively 
less. According to this, the coil ends of the main winding coil 620 and the auxiliary 
winding coil 630 become short and the structure becomes simple. 

15 As aforementioned, in the induction motor stator according to the present 

invention, the counter electromotive force induced to the main winding coil 620 at 
the time of driving is increased thus to have an increased output, thereby 
increasing efficiency of the motor. Also, accordingly as the end lengths of the main 
winding coil 620 and the auxiliary winding coil 630 become short and the structure 

20 becomes simple, a consumption amount of the coil is reduced and a coil winding 
work is facilitated, thereby enhancing an assembly productivity and decreasing a 
manufacturing cost. 

As the present invention may be embodied in several forms without 
departing from the spirit or essential characteristics thereof, it should also be 

25 understood that the above-described embodiments are not limited by any of the 
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details of the foregoing description, unless otherwise specified, but rather should 
be construed broadly within its spirit and scope as defined in the appended claims, 
and therefore all changes and modifications that fall within the metes and bounds 
of the claims, or equivalence of such metes and bounds are therefore intended to 
5 be embraced by the appended claims. 
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